Impairment of liver regeneration during inhibition of mitochondrial protein synthesis by oxytetracycline.
Under standard conditions, liver regeneration is impaired if mitochondrial protein synthesis is completely blocked. By treating rats with oxytetracycline for various periods of time directly prior to partial hepatectomy, livers were led to a condition of relative deficiency in cytochrome c oxidase and ATP synthetase. To this end, oxytetracycline was administered by means of continuous intravenous infusion up to concentrations of 20 micrograms/ml serum, giving a gradual decrease in cytochrome c oxidase activity. This activity was used as a marker for functionally capable mitochondria and as a tool to monitor the efficiency of inhibition of mitochondrial protein synthesis. It is shown that liver regeneration is strongly impaired after a period of pretreatment of 22 days or more and continuation of oxytetracycline treatment during regeneration. The mitochondrial respiratory capacity is reduced to 14% of the control value under these conditions. To obtain inhibitory levels within the regenerating liver, it was necessary to raise the serum levels slightly above 20 micrograms/ml. This measure is most likely required because of the poor vascularization of the regenerating liver. The serum levels were kept, however, far below those known to inhibit cytoplasmic protein synthesis. The results show that in normal liver the respiratory capacity must be reduced drastically before energy-requiring processes become affected. In Zajdela hepatoma cells, similar effects are found after reduction of the cytochrome c oxidase activity to 38%. This difference in sensitivity is probably based on the different mitochondrial content of liver cells and the liver-derived Zajdela cells.